Previous research on migration has focused more on the effect of wage differences between the destination and the origin on migration and less on how non-pecuniary attachments workers have to their current location may affect their migration decisions. In this paper, we examine how the presence of a strong social network and desirable location amenities in the current location may deter individual migration across U.S. metropolitan areas. Our empirical results show that, controlling for wage and housing cost differences between metropolitan areas, workers with strong attachments to their current location are significantly less likely to move. Interestingly, the effects of a strong social network and desirable location amenities on individual migration decisions are more important than the effect of wage or housing cost differentials between the destination and the origin. JEL Classifications: J1, J3, J6, R2, R3.
Introduction
The human capital theory of migration suggests that a worker chooses to move to another location only if the additional lifetime benefits from moving exceed individual mobility costs.
According to this general framework, holding individual mobility costs constant, workers with higher returns from migration (i.e. higher wages in the destination) are more likely to move than their peers. This idea has found substantial support by numerous research papers (Mincer, 1978; Robinson and Tomes, 1982; Keith and McWilliams, 1999; Yankow, 1999; Dahl, 2002) .
Previous research on migration has focused more on the effect of wage differentials between the destination and the origin on migration and less on how non-pecuniary attachments workers have to their current location may affect their migration decisions. For example, workers who enjoy an expanded social network in their current location may be less likely to migrate than others. It may also be true that, ceteris paribus, individuals in locations with desirable amenities are less willing to migrate than those in undesirable locations.
The negative effect of strong local ties on individual migration is hardly a new concept. Sjaastad (1962) argues that individual migration decisions are greatly affected by the strength of the social network individuals enjoy in their current location and by other location characteristics. Speare et al (1989) present evidence that individuals with friends and relatives in their current location, are less likely to move than their counterparts, while Michaelides (2009) shows that locally born workers or married workers with locally born spouses are less mobile than their peers. There is also strong evidence that workers in desirable locations are significantly less likely to migrate than their peers (Fields, 1979 , Cushing, 1987 , Clark and Hunter, 1996 Rupasingha and Goetz, 2004; Huffman and Feridhanusetyawan, 2007 ; Chen and desirable location amenities in the origin may be significant migration deterrents, there is limited empirical work that examines their effect on migration, controlling for wage and housing cost differences between the origin and the destination.
In this paper, we examine the degree to which a strong social network and desirable location amenities may influence individual migration between metropolitan areas. To do so, we use the 2000 U.S. Decennial Census, a dataset that has been widely used by previous research to examine the determinants of migration. This data enables us to identify which workers have an expanded social network in their current location, namely locally born workers and married workers whose spouse is locally born. In addition, this data identifies the metropolitan area of residence of respondents, enabling us to link it to other data sources that contain measures of location amenities. Using this information, we estimate a structural migration model which produces the effect of local ties on migration decisions, controlling for wage and housing cost differences between the destination and the origin. Our results show that workers with a strong social network (i.e. locally born workers and married workers whose spouse is locally born) and workers in metropolitan areas with desirable amenities are significantly less likely to move than their counterparts. In fact, our empirical results suggest that these non-pecuniary attachments have a much more significant effect on individual migration decisions than do wage and housing cost differences.
Conceptual Framework
Workers may face two types of mobility costs, pecuniary and non-pecuniary. Pecuniary costs are associated with the actual move and do not generally persist after the move to another
The Effect of Local Ties, Wages, and Housing Costs on Migration Decisions 3 location is completed. Non-pecuniary (or psychic) costs, in contrast, may persist even after the move is completed, leading to lower utility levels over the lifetime of the worker. The best example, perhaps, of a persistent non-monetary mobility cost is the loss of the social network the worker enjoys in his current location. Workers with an expanded social network in their current location (e.g. locally born workers or married workers whose spouse was locally born) would be less willing than their counterparts to move to another location, controlling for the associate benefits of migration. Another example of non-pecuniary mobility costs is the loss of desirable amenities workers enjoy in their current location.
To test if ties to the current location are important deterrents of migration, we employ the classic migration decision framework, in which individual migration decisions depend on wage and housing cost differences between the origin and the best alternative destination and on individual mobility costs.
1 In this context, worker wages in the origin and in the destination indicate the wages the worker would receive over his lifetime in each location. Similarly, the average housing cost in the origin and the destination indicate the housing cost the worker would pay in each location over his lifetime. Mobility costs include the non-pecuniary costs a worker suffers over his lifetime if he decides to move; in this case, the loss of the social network and the amenities he enjoys in his current location.
Let wages for worker i in location K be the amenities the worker enjoys in his current location. Under these assumptions, the migration probability for worker i is:
In words, the probability of moving from location K for worker i (
wage differential between the destination and the origin (
) while it declines in the housing cost differential between the destination and the origin (
) and in the worker's individual mobility costs ( i C ). Worker i will choose to move only if the benefits of moving (i.e.
wage differential minus housing cost differential) exceed his mobility costs. To estimate the effect of wages, housing costs, and mobility costs on the probability of moving, we need to construct appropriate measures of each and estimate the structural model implied by Equation 1.
A standard issue when estimating migration decision models is that origin wages (
observed for workers who stay in their current location (non-movers), but are unavailable for workers who moved out of the location (movers). By the same token, there is no direct measure of best alternative destination wages ( K i W ) for non-movers. A straightforward way to construct origin and destination wages for non-movers and movers is to estimate two separate wage equations, one for each group. Using the predictions from the two wage equations, we can construct the predicted origin and destination wages for all workers in the sample. The problem with this approach, however, is that it ignores the migration selection bias: if movers earn higher wages than non-movers in both the origin and the destination, the predicted origin wages would underestimate the origin wages for movers.
2 Similarly, the predicted destination wages would overestimate the destination wages for non-movers.
To mitigate the potential selection bias, we employ the Heckman selection model. This model enables the construction of consistent estimates of worker wages in the origin and the destination, by controlling for the potential migration selection bias in each wage equation (Heckman, 1979) . 3 Using this model, we can construct a selection term, also known as Mills Inverse Ratio, one for non-movers and one for movers, which is included as a control in each wage equation. The inclusion of the selection term in the wage equation eliminates the effect of the migration selection bias, enabling the production of consistent estimates of predicted wages.
There are three steps we need to follow to implement this model. The first step is to estimate the reduced form migration model using probit. Let the wage equation for non-movers be:
Equation 2 presents wages for non-movers as a function of observable characteristics ( i X ) and the returns on those characteristics in location K ( K β ); since origin wages are only available for non-movers, the error term is conditional on the decision not to migrate. Similarly, let the wage equation for movers be: 
Assuming that F(.) is the normal cumulative distribution function, we can estimate Equation 4 using a probit model. The second step is to use the results of the probit model to obtain the predicted values of the normal density and the cumulative distribution functions, f(.) and F(.), respectively. Using these predictions, we can construct the migration selection terms as follows:
The final step is to estimate wage equations 2 and 3 by including the respective selection term as a control variable. By doing so, we control for the selection bias caused by the migration decision, enabling us to produce reliable predicted origin and destination wages for both movers and non-movers. If there is a positive migration selection bias (that is, if movers earn more in the destination than what non-movers would earn had they moved), then the coefficient of M λ (which is negative by construction) in the wage equation will be negative and significant.
Using the predicted origin and destination wages, we can then construct the predicted wage differential between the destination and the origin for each worker in the data. To estimate the migration structural model presented in Equation 1, we also need an appropriate measure of housing costs differences between the destination and the origin, indicators of an expanded social network, and measures of local amenities. In the following section, we describe in detail how we construct these measures for our analysis.
Data Description
We use the 5% Public Use Micro Sample of the 2000 Decennial Census (2000 PUMS), which contains rich information on respondents' employment and demographic characteristics.
In addition, the data reports the metropolitan statistical area (MSA) of residence of respondents in 2000 and 1995, enabling us to identify which respondents moved between MSAs in that period. The availability of the above information is the reason why the Decennial Censuses have been widely used by researchers to examine the determinants of migration (Rabianski, 1971; Navratil and James, 1982; Dahl, 1990; Longino, 1990; Chen and Rosenthal, 2008) .
We constrain the sample to full-time employed males, ages 35 to 65, who lived in an MSA in 1995 -see Table 1 for a sample description. 4 In all, workers in the sample were living in 127 distinct MSAs in 1995. This data is well suited for the purpose of this paper since it enables us to construct individual indicators of a strong local social network, as well as measures of average housing costs, by MSA. Moreover, we can identify each of the MSAs in the data, so we can link this data to other data sources which describe location amenities.
Social Network Indicators
Using the PUMS 2000, we construct two indicators of a strong social network in the current location: (a) worker lives in his state of birth in 1995 (State of Birth) and (b) married worker lives in his spouse's state of birth in 1995 (Spouse State of Birth). The idea is that individuals 4 The disadvantage of the data is that worker demographic and employment characteristics are only reported for 2000 and not for the period between 1995 and 1999. This issue is shared by previous research which used the U.S. Censuses as well as by research which used the Canadian Census (e.g. Robinson and Tomes, 1977) to estimate migration models. Although race, gender, ethnicity, and nationality do not change, other characteristics, like education and marital status may change over time. To increase the probability that these characteristics as of 2000 did not change between 1995 and 1999, we constrain the sample to individuals that are 35-65 years old; older workers are more likely to have the same industry, occupation, education, and marital status as in prior years.
who live in their own or their spouse's state of birth enjoy an expanded social network and are therefore less likely to move than others.
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To further support this point, we compare the migration propensities between all workers in the sample and those who lived in their state of birth or their spouse's state of birth. Table 2 shows that, in 1995, almost 41% of workers in the sample were living in their state of birth and more than 25% were living in their spouse's state of birth. The same and will be used in our analysis to capture the effect of an expanded social network on migration.
Measure of Housing Costs, by MSA
The 2000 PUMS reports the value of the housing unit in which the respondent was living at the time of the survey. Using the housing values reported by all employed respondents who lived in an MSA in 2000, we calculate the average housing value for each MSA in the data. Table 3 reports the average housing value, by MSA, for select MSAs. The average housing value in an 5 State of Birth and Spouse State of Birth must satisfy two conditions to be used as proxies for local ties. First, they need to be highly correlated with the variable of interest (local ties). Second, their difference with the variable of interest must be uncorrelated with the error term in the regression. Although the first condition is met, there may be some concerns about the second condition. In particular, State of Birth may be positively correlated with unobserved skills that limit mobility (e.g., lack of opportunity). This argument was refuted by previous work, which showed that State of Birth is uncorrelated with worker skills, thus uncorrelated with the error term (Speare et al., 1982; Michaelides, 2009 
Location Amenities, by MSA
We construct ten measures for three types of location characteristics -weather, population, and public finance/local economy. These are the typical categories of location characteristics shown by recent research work to have an important role in migration decisions (Clark and Hunter, 1996; Rupasingha and Goetz, 2004; Huffman and Feridhanusetyawan, 2007; and Chen and Rosenthal, 2008) . In our empirical analysis, we use these measures to capture location characteristics that may affect worker migration decisions. We expect that desirable amenities would have a negative effect on moving, while undesirable location characteristics would have a positive effect. Our expectation is that individuals value mild weather conditions, so migration probabilities would decrease in Temperature, but would increase in Snowfall, Precipitation Probability, and Probability Air Unhealthy. We also expect workers to value low crime, low population density, and higher school quality, so migration probabilities would be higher for workers in MSAs with high crime rate, high per square mile population, and high pupil/teacher ratio. Finally, we expect workers to value living in a labor market with low public sector presence, no state income tax, and low unemployment rate; migration would thus increase in Public Sector and Unemployment
Rate, but decrease in Tax Free State.
Empirical Results
Using the data described in the previous section, we estimate the effect of local ties (State of Birth, Spouse State of Birth) and amenities on the probability of moving, controlling for wage and housing cost differences across locations. First, we estimate the Heckman selection model in order to construct reliable measures of worker wages in the origin and the destination. This involves estimating the reduced form probit (Equation 4) and the wage equations for movers and non-movers (Equations 2 and 3, respectively). Second, we use the constructed wage differences together with the measures of local ties and housing cost differences to estimate the structural probit model (Equation 1). Finally, we use the structural probit results to delineate the effect of each key characteristic on the probability of moving.
To test the sensitivity of the regression results, we conduct the analysis using three different specifications: (a) controls for wage differences but not for housing costs differences or for amenities; (b) controls for wage and housing cost differences, but not for amenities; and (c) controls for wage differences, housing cost differences, and amenities. All specifications include available demographic and employment characteristics such as age, education, gender, race, and industry and occupation affiliation.
Selection Model Regression Results
We first estimate the reduced form probit (Equation 4 ), where the dependent variable is the probability of moving between MSAs. Since the reduced form probit does not control for wages, the estimated effect of each characteristic includes its direct effect on the probability of moving and its indirect effect through wages. Table 6 reports the marginal probability effect of each characteristic on the probability of moving for the reduced form probit equation. non-movers in both the origin and the destination. 11 The remaining variables have typical effects on wages in all specifications.
As previously described, we use the estimated wage equations to construct the predicted origin and destination wages for each individual in the sample. This enables the construction of LogW Difference, which is the difference between the logarithm of destination wages and the logarithm of origin wages. We include this variable in the structural probit model to capture the effect of wage differences between the destination and the origin on the probability of moving. Difference, has a significant positive effect on the probability of moving. This indicates that workers who would gain a higher destination-origin wage difference are more likely to move relative to their counterparts.
Structural Probit Regression Results
In specification 2, where we also control for housing cost differences (LogH Difference), the effect Overall, the results in Table 8 illustrate the connection of an expanded social network, wage and housing cost differences, and amenities with migration decisions. Workers with a strong social network in their current location are significantly less likely to move than others. Workers who would gain higher wages in the destination are more likely to move, while workers who would face higher housing costs in the destination are less likely to move than others. Location amenities also have an important role in migration decisions; workers in more desirable locations are significantly less likely to move, after controlling for local ties, wage differences, and housing cost differences.
Interpretation of the Results
Understanding the relative importance of local ties, wages, housing costs, and amenities on migration decisions based on the empirical results as presented in Table 8 is not straightforward.
In this section, we delineate the importance of each on the probability of moving using the regression results from the three specifications in Table 8 . In particular, we calculate the predicted effect on the probability of moving of each of the following: (a) worker living in his state of birth, (b) married worker living in his spouse's state of birth, (c) an increase in local wages by 10%, and (d) a decrease in local housing costs by 10%. These effects are calculated holding all other worker characteristics and location amenities at their sample means. Table 9 presents the results of this exercise.
Workers who live in their state of birth are around 15.5 percentage points less likely to move than their counterparts, holding wages, housing costs, and amenities equal. In other words, a local worker is around 15.5 percentage points less likely to move than a non-local worker who lives in the same MSA and who would gain the same wage differential and suffer the same housing cost differential if he moved to another location. By the same token, a married worker who lives in his spouse's state of birth is around 9.3 percentage points less likely to move than single workers or married workers who live outside their spouse's state of birth.
Table 9 also shows that, holding all else equal, a 10% increase in local wages reduces the probability of moving by 2.4 percentage points (specification 3). Although this is a significant effect on the probability of moving, its size lacks considerably the size of the effect of State of Birth and Spouse State of Birth. To emphasize this point, let us note that the marginal negative effect of being local on the probability of moving is equivalent to the effect of an increase in local wages by more than 50%. Similarly, the negative effect of working in the spouse's state of birth is equivalent to that of an increase in local wages by more than 35%.
A similar result applies for housing cost differences. A 10% decrease in local housing costs reduces the migration probability by 1.7 percentage points (specification 3). This effect is important but not nearly as substantial as the effect of a strong social network in the current local amenities on the probability of moving. In particular, we calculate the predicted migration probability for the average worker in each MSA, based on the MSA's location amenities and holding all other characteristics at their sample means. The difference between an MSA's predicted migration probability and the mean predicted migration probability for the whole sample is the effect of local amenities on the probability of moving from the MSA. That difference is then decomposed in three components, each representing the contribution of a group of amenities on the probability of moving. Table 10 presents the results of this exercise for the MSA with the lowest predicted migration probability (Austin, TX), the 20 MSAs with the largest population in the U.S., and the MSA with the highest predicted migration probability (Buffalo-Niagara Falls, NY). Austin, TX is the most amenable MSA in the sample since it has the lowest predicted migration probability (17.8%).
The migration probability of the average worker is 5 percentage points lower in Austin, TX than what it would be in the remaining MSAs in the sample, holding social network indicators, wage differences, and housing cost differences constant. This difference is attributed mainly to desirable weather amenities (-2 percentage points) and to local economic conditions (-2.2 percentage points); Austin, TX features mild weather with low precipitation probabilities while it is in a state with no local income tax and a limited public sector. In contrast, the migration probability for the average worker would be 27.4% in Buffalo-Niagara Falls, NY, 4.6 percentage points higher than the sample mean. This differential is mainly attributed to the undesirable weather conditions of this MSA (4.4 percentage points).
The differences in the average predicted migration probability across the 20 largest MSAs show the importance of weather characteristics on migration decisions. For example, the average worker would be 3.4 and 2.5 percentage points less likely to move out of Phoenix, AZ and San Diego, CA, respectively, due to the desirable weather conditions in these two MSAs. In contrast, undesirable weather characteristics increase the migration probability by as many as 2. Overall, our results suggest that location amenities are very significant considerations in individual migration decisions. The migration probability for the average worker is 17.8% in Austin, TX (the most amenable MSA in the sample), whereas it is 27.4% in Buffalo-Niagara Falls, NY (the least amenable MSA in the sample). Considering that the average migration probability in the sample is 22.8%, location amenities may reduce or increase individual migration by as many as 5 percentage points. This is equivalent to a change in local wages by almost 20% or to a change in local housing costs by almost 30%.
Conclusion
It is well established that worker migration decisions are greatly affected by wage differences between the destination and the origin. In particular, the higher is the wage differential between the destination and the origin the more likely workers are to migrate controlling for individual mobility costs. Researchers have argued that non-pecuniary mobility costs, such as an expanded social network and desirable location amenities, may be important deterrents of migration, leading workers to stay in low-wage locations instead of moving to high-wage destinations.
There is very limited research, however, on the extent to which local ties may deter migration, controlling for wage and housing cost differences between the destination and the origin.
This paper fills some of this gap. We construct two indicators of an expanded local social network (worker lives in his state of birth, worker lives in his spouse's state of birth) and ten measures of location amenities (weather, population, and local economy). In addition, we produce appropriate measures of destination-origin differences in worker wages and in housing costs. Using this information, we estimate a structural model of individual migration. Empirical results show that workers with strong attachments to their current location -those with an expanded social network or those living in amenable MSAs -are significantly less likely to move than their peers. Results also confirm previous research which showed that migration is more prevalent among workers who would achieve higher lifetime earnings from moving and is less prevalent for workers who would pay higher housing costs if they decided to move.
Although low wages and high housing costs in the destination are important deterrents of individual migration, their effect is not nearly as substantial as the negative effect of local ties on migration decisions. Workers living in their state of birth are more than 15 percentage points less likely to move relative to their counterparts, whereas a 10% increase in local wages or a 10% decrease in local housing costs only reduces migration probabilities by 2.4 or 1.7 percentage points, respectively. This implies that the negative effect of being local on migration is equivalent to the effect of earning almost 50% higher wages. Similarly, being local has the same negative effect on migration as a reduction in local housing costs by nearly 70%. We also find that married workers who live in their spouse's state of birth are 9.4 percentage points less likely to migrate than their peers. The negative effect of moving from the worker's spouse state of birth is equivalent to the effect of earning more than 35% higher wages or paying nearly 50% lower housing costs in the current location. Location amenities also play an important role in individual migration decisions. The presence of desirable/undesirable location amenities may, ceteris paribus, reduce/increase individual migration propensities by as many as 5 percentage points.
This is equivalent to a change in origin wages by almost 20% or to a change in local housing costs by almost 30%.
Our findings shed more light on the importance of local ties in migration decisions. Although wage and housing cost differences are significant determinants of individual migration, the level of attachment workers feel to their current location appears to be a more significant consideration in individual migration decisions. Based on these results, we conclude that the importance of local ties, on account of an expanded social network or desirable amenities, should not be understated in future work that examines the determinants of worker migration. Note: Marginal probability effects (in percentage points) are calculated using the regression results reported in Table  8 . See text for more details. Note: Marginal probability effects are calculated using the regression results of specification 3, as reported in Table  8 . See text for more details. Austin, TX and Buffalo-Niagara Falls, NY are the MSAs with the lowest and highest predicted migration probability, respectively. Remaining MSAs are the top 20 MSAs in population size as of 2000.
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